A historical summary is provided of the evolution of the University of Michigan Addiction Research Center (UMARC) since its origins in 1988. Begun as an National Institutes of Health (NIH) research center within a Department of Psychiatry and focused solely upon alcohol and aging, early work emphasized treatment efficacy, differential outcome studies and characterization of the neurophysiological and behavioral manifestations of chronic alcoholism. Over the last 15 years, UMARC has extended its research focus along a number of dimensions: its developmental reach has been extended etiologically by studies of risk early in the life span, and by way of work on earlier screening and the development of early, brief treatment interventions. The addiction focus has expanded to include other drugs of abuse. Levels of analysis have also broadened, with work on the molecular genetics and brain neurophysiology underlying addictive processes, on one hand, and examination of the role of the social environment in long-term course of disorder on the other hand. Activities have been facilitated by several research training programs and by collaborative relationships with other universities around the United States and in Poland. Since 2002, a program for research infrastructure development and collaboration has been ongoing, initially with Poland and more recently with Ukraine, Latvia and Slovakia. A blueprint for the future includes expanded characterization of the neurobiology and genetics of addictive processes, the developmental environment, as well as programmatic work to address the public health implications of our ability to identify risk for disorder very early in life.
INTRODUCTION AND EVOLUTION OF THE CENTER
In the 1980s, under the impetus of Senator Claude Pepper of Rhode Island, the oldest member of the US Senate, the US National Institutes of Health (NIH) National Institute on Alcohol Abuse and Alcoholism (NIAAA) issued a call for applications for national research centers focused upon the interactions between alcohol use and aging. Under the leadership of Thomas Beresford, a psychiatrist with an interest in substance abuse and aging, Edith Lisansky Gomberg, a clinical psychologist and one of the earliest researchers in the field of geriatric substance abuse, and Frederic Blow, a younger colleague with training in human development and aging, a subgroup of the University of Michigan Department of Psychiatry faculty submitted a proposal for a National Alcohol Research Center on Alcohol and Aging. In 1988, it was funded, and with that came the formal birth of the University of Michigan Alcohol (sic) Research Center (UMARC). Its director was the department chair, John Greden, and Beresford was Scientific Director, with major research components directed by faculty from both Psychiatry and Neurology. Research focused upon two themes: (i) how alcohol interacts with the aging process to produce behavioral and neurophysiological impairment across a variety of systems; and (ii) treatment issues with the aging and elderly focused upon earlier diagnosis and screening, impairments to treatment entry and development of new methods for brief intervention.
In its second 5 years of operation, research expanded to include a collaboration with the University's Transportation Research Institute (UMTRI) to examine the relationship of alcohol consumption to driving impairment. Research operations were, from the outset, interdisciplinary, both in training of investigators (psychiatry, psychology, neurophysiology, neurology) and in crossdepartment collaborations. Noteworthy output included the now widely used Geriatric Michigan Alcohol Screening Test (G-MAST) [1] and Beresford & Gomberg's volume: Alcohol and Aging [2] . Also noteworthy was the beginning research relationship of the Center to the Chelsea Arbor Treatment Center, an out-patient substance abuse treatment program operated as a joint venture by the University and the nearby Chelsea Community Hospital. Frederic Glaser was the original program director, followed by Kirk Brower in 1991. Brower, an addiction psychiatrist on the faculty, began systematically to change the clinic's culture to encompass both treatment and outcomes research. The clinic also began to serve as a patient resource for experimental studies. In 2006, the relationship with Chelsea Hospital ended and the program formally joined the Department of Psychiatry's Substance Abuse Section as its outpatient substance abuse treatment facility. It also became located physically in the same building as the center.
Beresford left Michigan in 1994 and Robert Zucker, the current director and a long-time alcohol researcher, was recruited to direct the Center's operations and also to direct the Substance Abuse Section, the overarching departmental administrative structure responsible for the conduct of substance abuse research, clinical services and education. Zucker, a psychologist, brought longstanding relationships to the alcohol research community, including early work at the Rutgers Center of Alcohol Studies. The Rutgers Center had begun its existence at Yale in the late 1930s under the direction of Howard Haggard, followed thereafter by E. M. Jellinek, then by Selden Bacon. At Yale, alcohol research had always been regarded as too applied, and largely irrelevant to the missions of a major research university. Continually lacking institutional support, Bacon, along with several of his Yale colleagues, moved the operation to the more welcoming environment of Rutgers University in 1962. Edith Gomberg, another Yale Center researcher, had moved to Michigan but continued her relationships to the Center when it moved to Rutgers. Zucker's early connections to the Michigan operation were through his relationship with Gomberg. His emphasis on a life-span perspective, as well as the longitudinal research studies he brought with him, expanded the Center's mission to a broader, developmentally focused agenda that included aging, but also focused upon earlier portions of the life span-even as far back as early childhood. The Center also began to examine the etiology of abuse with drugs other than alcohol. This perspective was articulated in several publications of that period [3, 4] . UMARC's research portfolio also expanded to include studies of the relationships of alcohol use to prescription drug use, some clinical pharmacotherapy trials were started under NIH and industry sponsorship, and small nodes of clinical outcomes research and studies on the genetics of risk for substance use disorder were initiated. Much of this work was summarized in a national meeting held at UMARC in 1996, and in an NIAAA monograph derived from that meeting [5] .
UMARC's NIH Center funding ended in 1999. By that time a substantial group of other grants, an addiction psychiatry fellowship program developed and run by Kirk Brower and an NIAAA-funded post-doctoral training program sustained its operations; it has grown steadily in breadth and depth since then. Also in 1999, to reflect a broader substantive focus upon other drugs as well as alcohol, and to open the possibility for future work on other addictions, the Center underwent a name change and became the Addiction Research Center. These operations, with NIH funding from both NIAAA and the National Institute on Drug Abuse (NIDA), internal funding from the Department of Psychiatry for administrative operations and grants management and an expanding envelope of research programs, continue to the present.
MISSION
The Center's mission, as a unit within one of the major research universities in the United States, is the development of new knowledge about the causes, course and consequences of substance use disorders and the training of the next generation of researchers to continue this work [6] . Given this emphasis, a focus upon policy is not an institutional priority, although the still marginalized nature of the substance abuse field as well as the great public health costs of the problem provide a strong stimulus for individual faculty to become involved in policy issues. More about this below.
Although UMARC operates cohesively as a research center, as noted earlier, it is also structurally the research arm of a larger operation, the Department of Psychiatry's Substance Abuse Section, which includes a clinical operation (the University of Michigan Addiction Treatment Services), and an educational operation for training of medical students, psychiatric residents, addiction fellows, nursing students and social work interns. All operations are under the same administrative leadership, which insures integration across functions and facilitates initiation of new clinical research as well as patient recruitment for ongoing studies.
CORE OPERATIONS
The Center carries out biomedical and behavioral research that probes the neurophysiological underpinnings of substance abuse and the substance use disorders as well as the behavioral and contextual factors that contribute to development, maintenance and recovery. Ongoing research involves 24 different projects. Current Center faculty and staff (both research and administrative) number approximately 150; the majority of staff are located at Center headquarters on the University's East Medical Campus, but UMARC also has two projectspecific offsite locations in other Michigan cities (East Lansing and Flint). The satellites were set up as the most effective way to implement field-based and clinical studies whose design required that they be carried out in locations at some distance from Ann Arbor. The satellite arrangement minimizes travel costs and allows us to hire local staff more easily to conduct the research.
Research is funded primarily by NIH grants from NIAAA and NIDA, and to a small degree by private foundations and internal university grants. The Department of Psychiatry sustains the infrastructure of the Center as a vital part of the Section's operations. This includes provision of space and an administrative and grants management staff. To give some sense of the size of the footprint, substance abuse funding managed by UMARC of almost 9 million dollars annually is 45% of the Department's total federal research budget.
There are currently 15 faculty on permanent staff (Kirk Brower, Yu-Pey Anne Buu, Theadia Carey, Stephen Chermack, Deirdre Conroy, James Cranford, Jennifer Glass, Ilana Hairston, Mary Heitzeg, Brian Hicks, Jennifer Jester, Leon Puttler, Elizabeth Robinson, Maureen Walton and the author), of whom three are tenure track faculty, two are clinical track and the remaining 10 are research track faculty. The large majority have full-time activity in grant-supported research; those with academic or clinical track appointments that require teaching or clinical involvement are able to forgo those assignments by buying out this effort. Two of the faculty are addiction psychiatrists (Brower, Carey) ; the others are psychologists with subspecializations in clinical, cognitive, cognitive neuroscience, developmental and social, a statistician who contributes scholarly work as well as statistical support and a faculty member with a background in both social work and psychology. Earlier in its history, sociologists and behavior geneticists have been part of the group, and undoubtedly will be again at some point.
The UMARC carries out research in six thematic areas, although it has become increasingly common for work in one area to connect to another. Themes are: (i) developmental psychopathology and genetics [7] [8] [9] [10] [11] [12] ; (ii) brain function and the neurophysiology of addiction (this relatively new program of research is carried out in collaboration with investigators from MBNI and from the university's Functional MRI Laboratory) [13, 14] ; (iii) treatment [15] [16] [17] ; (iv) health services research [18] [19] [20] [21] [22] ; (v) prevention and early intervention [23] [24] [25] [26] ; and (f) sleep disturbance (pharmacotherapy, mechanisms and relationship to substance use disorders) [27] [28] [29] .
THE CORE ROLE OF EDUCATIONAL ACTIVITY IN SUSTAINING AND EXTENDING RESEARCH OPERATIONS AND RESEARCH INFRASTRUCTURE
Several research training activities over the years have been important stimuli to Center research. In 1990, Center leadership obtained a post-doctoral research training grant from NIAAA, and the continuity of that program has allowed a steady stream of creative and productive young substance abuse researchers to join the staff and facilitate ongoing work. For many years the program supported only post-doctoral training: postresidency physicians (primarily psychiatrists, but including surgeons and emergency medicine physicians on occasion) and fellows from a broad range of specialties in the behavioral and biomedical sciences. In 2002, two predoctoral positions were added. Although the program is nominally for 2 years, given the time necessary to gear up for a new program of research and launch it, it has not been uncommon for trainees to remain for 3 years. Until now, the program has trained eight physicians, 22 postdoctoral fellows and supported three pre-doctoral students; six other trainees are currently in process. Program graduates have been quite successful in obtaining federal funding of their own to continue substance abuse research. In addition, more than 75% have gone on to research and/or academic careers at other universities and institutes. Equally important, about a third have gone on to research faculty positions within the Center or in affiliated university departments and institutes.
There are several aspects of the program's operation that have insured its success and also made it one of the centerpieces of our infrastructure. One is the policy to only admit trainees whose research interests map onto current work, either of Center faculty or of other collaborating colleagues who would be the primary mentor. This insures that candidate and mentor are ready to engage rapidly, even at the start of the program, and build incrementally thereafter. Secondly, the collaborator mentorships serve to strengthen the ties of affiliate programs and faculty with the Center in ways that would not take place when collegial interactions are more casual and not content-focused. These collaborations have involved research in behavioral pharmacology, statistics, developmental epidemiology, personality psychology, etc. Thirdly, the grant-funded trainee activity serves as a subsidy to the ongoing work, as it provides a post (pre)-doctoral researcher on the project at no additional cost to the research. This has been experienced uniformly as a 'stimulus package' by the program where the trainee is placed.
A second key training activity involves undergraduates who participate in a Psychology Department-listed research practicum which engages them in entry-level research assistant activity in ongoing projects. The program runs year-round and serves as an effective identifier for post-graduation, permanent research assistant positions. Equally importantly, it provides exposure to the realities of empirical (primarily psychosocial) research, and to the seriousness of substance abuse as a public health problem. Although not all participants go on to substance abuse research careers, the program has served a public education function to hundreds of individuals who go on to careers in medicine, public health, law and other helping professions. Because of the caliber of the student body, many of these can be expected to go on to leadership positions in their fields.
INTERNATIONAL OUTREACH
In a serendipitous parallel to the Center's experience with these domestic training programs, in 2000 a Psychiatry Department colleague and native of Poland approached the director about the possibility of taking part in a new NIH Fogarty International Center initiative to develop research infrastructure in middle-and lower-income countries. One component of that program, co-funded by NIDA, was for the development of infrastructure for substance abuse research. With our colleague's help, we were able to compete successfully for one of those grants, and began a 5-year program in collaboration with the Institute of Psychiatry and Neurology (IPN) in Warsaw. The program co-director was a clinical psychologist, Czeslaw Czabala, who was Deputy Director of IPN and department head of one of its operating departments. Other early relationships were with Boguslaw Habrat, a leading addiction psychiatrist and Marcin Wojnar, a younger addiction psychiatrist who was already a nationally visible substance abuse researcher.
A three-tiered program was put into place to increase research skills among biomedical and behavioral scientists. The first tier brings fellows to Ann Arbor for a year of mentored research training, followed by a second year of program-supported pilot research at the fellow's home institution. The second tier involves a series of shorterterm fellowships for mid-career and senior scientists to spend 2-3 months in the United States for focused training, protected writing time and the development of collaborative relationships with American colleagues. The third tier, a yearly workshop series held in different cities throughout Poland, is open to all levels of substance abuse scientists, from graduate students to more advanced and senior researchers. The curriculum involves short-term research training on specialized research issues, as well as sessions where attendees present their ongoing work. The intent for all these activities is the development and extension of research programs for evaluation of existing treatment and prevention programming, conduct of new clinical trials in these areas, conduct of more basic research on etiology and clinical course and development of increased educational programming to sustain the learning that is initiated by training program exposure. A secondary goal, already accomplished successfully, was to foster research collaborations between program graduates and US scientists.
In its first 5 years, the collaboration involved only the United States and Poland. 
DAY-TO-DAY OPERATIONS
As befits a research institution where the majority of staff are supported on grants, primary activities are writing, supervision of research staff, communicating one's work both internally and externally, writing grant applications, responding to requests from outside agencies, mentoring and gaining new knowledge. Faculty and senior research staff attend national and international addiction society meetings regularly and senior members have also taken part in their governance structures, including having held office. As noted earlier, although policy-related work is not a Center focus, a number of faculty have been active in programs to raise public as well as legislator awareness about issues of problem use. These have included advocacy about the need for early identification of risk, the problem of unidentified problem drinking in the elderly and the use of performance-enhancing drugs in competitive sports, to name but a few. Center staff participate routinely in Federal grant review, advisory panels and editorial boards of addiction journals. Publication output numbers around 40 refereed journal articles a year. As is true of all university settings, publication is at the scientist's discretion, without control except to the extent that high output in first-rank addiction journals and in high-visibility discipline journals is a necessary factor in promotion. Surrounding all this is an ongoing program of scientific exchange and education, and an attentive and high-performing administrative staff.
Center programming includes a monthly faculty meeting/seminar series that brings in outside speakers as well as in-house faculty who utilize the meeting to update colleagues on their research. Seminar attendance is also open to others outside the Center and is advertised broadly. Lunch is provided so attendance and energy levels are high. The Center also runs a widely advertised, day-long endowed lectureship/research/evidence-based practice update program, the MacDonell Lectureship, which regular draws more than 100 attendees.
A conscious effort is made to sustain a non-hierarchic administrative structure and an attitude of respect for the individual at all levels of the organization. There are features of the Center that are reminiscent of a family, with people of all ages, from undergraduates to senior staff, walking the hallways. Food is sometimes provided by discretionary funds, but it is also common for staff to bring in some treat spontaneously and share it in the Center's common space. For the last 13 years, UMARC has also sponsored its own community softball team that has twice won the divisional championship! Humor is common in dialogue, and staff commonly describe the operation to applicants for new positions as 'a great place to work'. Given that dissatisfaction with job and worksetting is often expressed by 'voting with one's feet', it is noteworthy that median length of employment of Center faculty is 13 years.
In reflecting on what aspects of the environment might be nurturing of that ephemeral characteristic known as creativity, a number of subtext principles are very much a part of the Center's culture: (i) insure that a substantial number of colleagues are young, and also were not trained in-house-they bring in new ideas and methodologies; (ii) make sure the collegial environment is
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multi-disciplinary; (iii) insure that the operation has extensive ties to researchers outside the unit, and that collaboration is easy, without institutional boundaries; (iv) operate in a larger research environment that is productive and creative in its own right; the atmosphere will stimulate work, and snippets of ideas will rub off, even without one knowing it is happening; (v) provide an infrastructure that insures longer-term job security even in times of lost funding-the Center has created such a mechanism, called the Rainy Day Fund, which has tided over staff for as long as a year when they have lost their external funding; (vi) provide an infrastructure that has relatively easy access to modest amounts of internal funds to investigate new ideas without the large effort, formal hassle and delay of external peer review-here, too, with Departmental leadership help, UMARC has been able to create a Development Fund that can support new pilot work on very short notice and with minimal paperwork; and (vii) provide an infrastructure of humor and relational informality and make food available often.
BAD DAYS AND CHALLENGES
Within a largely supportive and nurturing organization some challenges, typically structural, are impossible to avoid. Most problems are, in one way or another, linked to the 'soft money' funding structure of the unit, which means that without relatively frequent application funding will dry up. Because even the best of investigators are rarely successful on their first try, for more of the year than not one group or another at the Center is in 'grant submission mode'. This creates a high level of work intensity for both scientific and administrative staff, long work hours at nights and weekends, and a time pressure that is relentlessly present. Although the unit has been growing slowly, even in a time of shrinking resources, sometimes continuity of funding cannot be sustained or a project simply ends. Although Rainy Day funds are available, this cushion is not available for everyone. The challenge then becomes one of placing staff about to be terminated into new positions. Because of the large research operation and the close communication across investigator groups, staff often can be hired by another project, either within the Center or within the Department. This is not always possible, however, and investigators must deal with the always painful outcome of lay-offs.
A problem far more desirable than staff termination, but still a challenge, is the one of finding new space as research funding grows. The ready solution of leasing off-site space solves the problem nominally, but it creates others that involve lack of staff contact and lack of structural cohesiveness.
LOOKING FORWARD: CHALLENGES AND OPPORTUNITIES
UMARC's growth since its founding, in size, in scope of science and in geographical impact, has been relatively steady despite some bumps in the road. Grant activity is more than double what it was a decade ago. The operation has also become allied more closely with the neuroscience and molecular genetics agenda of the University and the NIH. At the same time, it has not sacrificed its continuing work on characterization of social environment, clinical course and the discovery of new brief interventions and treatments for people with addictive problems. It has also extended its reach to Central and eastern Europe, with a program of collaboration that is likely to continue to increase its scope over time.
Although existing programs are strong and are likely to continue with vigor, logical next steps for work are in four areas: (i) expansion of the Center's genetics collaborations to allow more intense exploration of genetic influences on etiology, course and treatment of substance abuse and comorbid disorders-given our existing strengths, there should be a special focus on characterization of gene-environment interactions; (ii) a dedicated focus should be initiated on the manner in which psychiatric comorbidity changes course, and possibly also changes the core nature of the disorder; (iii) given what is increasingly known about the detectability of risk for addictive problems very early in life, as well as the magnitude of the substance abuse problem in the population, a logical next-step activity is to address programmatically the public health implications of these discoveries-in the development of new screening techniques, in the development of decision trees about where and when it is most appropriate to identify and intervene, and in the development of new interventions for prevention and early intervention; (iv) a new challenge, undoubtedly difficult but important to initiate, will be to understand how obesity is similar to, and also differs from, substance use disorder. In American society, the two are problems of epidemic proportion and share some apparent mechanistic similarities. Parsing the differences as well as similarities between them is likely to lead to insights about each that are not currently known.
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